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<210> 1 
<211> 1674 
<212> DNA 

<213> Gluconobacter oxydans 

<220> 
<221> CDS 
<222> (1) . . (1674) 

<400> 1 



atg gca gac gcc gcc att cac ggc cat Wc cac cat gag aag caa qqc 
48 r => 

Met Ala Asp Ala Ala He His Gly His aW His His Glu Lys Gin Gly 
15 io 15 

ttc ttc acg cgc tgg ttc atg teg acc aac\ cac aaa gac ate ggt ctg 

9 6 

Phe Phe Thr Arg Trp Phe Met Ser Thr Asn Vis Lys Asp He Gly Leu 

20 25 \ 30 

eta tac ett gta geg get ggt gtt gtt ggt tAc att tee gte ctg ttc 1 
44 ^ 

Leu Tyr Leu Val Ala Ala Gly Val Val Gly PhA He Ser Val Leu Phe 
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35 



40 



45 



acc gtc tac atg cgc cit gag ctg atg gat ccg ggt gtt cag tac atg i 

Thr Val Tyr Met Arg Lei Glu Leu Met Asp Pro Gly Val Gin Tyr Met 
^° \ 55 60 

tgc ctt gaa ggc g^a cgt^ctg ate gcg gat gcc teg cag aca tgt acg 2 

Cys Leu Glu Gly Ala Arg \eu He Ala Asp Ala Ser Gin Thr Cys Thr 

^0 \ 75 80 

gcg aac gga cac ctg tgg akc gtc atg gtt acc tac cat ggt att ctq 2 

88 \ 

Ala Asn Gly His Leu Trp aL Val Met Val Thr Tyr His Gly He Leu 

85 \ 90 95 

atg atg ttc ttt gtg ggt atA ccc gca ttg ttc ggt ggt ttt ggt aac 3 

Met Met Phe Phe Val Gly IleWo Ala Leu Phe Gly Gly Phe Gly Asn 
100 \ 110 

tat ctg atg ccg ctg caa ate ^c get ccg gat atg gcc ttc ccg cgt 3 

Tyr Leu Met Pro Leu Gin He GlW Ala Pro Asp Met Ala Phe Pro Arq 
115 12b 125 

atg aac aac ctg teg ttc tgg ctg\ ttc att gcc ggt acc gcg atg ggc 4 

Met Asn Asn Leu Ser Phe Trp Leu We He Ala Gly Thr Ala Met Gly 
130 135 \ 140 

gtg get teg ctg ttc gca ccg ggc git gae ggt cag ctg ggt teg ggc 4 

Val Ala Ser Leu Phe Ala Pro Gly GlV Asp Gly Gin Leu Gly Ser Gly 

\ 155 160 

gtt ggt tgg gtt ctg tac ccg ccg ctg\teg acc cgc gaa get ggc tat 5 

Val Gly Trp Val Leu Tyr Pro Pro Leu Lr Thr Arg Glu Ala Gly Tyr 

165 ho 175 

teg atg gae etc gcg att ttc gcg gtt caV: ttg teg ggt gee tec teg 5 
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76 

Ser Met Asp Leu Ala\ He Phe Ala Val His Leu Ser Gly Ala Ser Ser 
180 \ 185 

ate atg ggc gcg ate aVc atg ate aeg aec tte ttg aae atg cgc gee 6 

He Met Gly Ala He As\ Met He Thr Thr Phe Leu Asn Met Arg Ala 
195 \ 200 205 

cee gge atg aeg etg eae ^a gtg eeg ttg tte teg tgg teg ate ttt 6 

Pro Gly Met Thr Leu His lVs Val Pro Leu Phe Ser Trp Ser He Phe 

2l\5 220 



ate aeg get 
20 

He Thr Ala 
225 

ate aee atg 
68 

He Thr Met 



eet get gge 
16 

Pro Ala Gly 



ttt ggg cae 
64 

Phe Gly His 
275 



tgg etg ate ctd etg geg etg eeg gtt etg get ggt gea 7 

Trp Leu He Leu VLeu Ala Leu Pro Val Leu Ala Gly Ala 

\ 235 240 

etg etg aee gae cW aae tte gge aeg aec tte tte aat 7 

Leu Leu Thr Asp aJo Asn Phe Gly Thr Thr Phe Phe Asn 
245 r 250 255 

ggc ggt gae eeg att\ etg tac eaa cae ate etg tgg tte 8 

Gly Gly Asp Pro He keu Tyr Gin His He Leu Trp Phe 
260 270 

ccg gaa gtg tae ate ite att etg cee gge ttt ggc ate 8 

Pro Glu Val Tyr He iL He Leu Pro Gly Phe Gly He 

280 \ 285 



ate age eat gte gtg teg aec tte tel aaa aag eeg gtc tte ggt tae 9 

He ser His Val Val Ser Thr Phe Ser^Lys Lys Pro Val Phe Gly Tyr 

295 \ 

etg eeg atg gte tat gea atg gtg gea kc ggt gtt etg gge ttt gte 9 

Leu Pro Met Val Tyr Ala Met Val Ala iL Gly Val Leu Gly Phe Val 

\ 315 320 
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gtc tgg gcg cac cac kg tac acc gtt ggt atg teg ctg ace cag caa 10 
Val Trp Ala His His mL Tyr Thr Val Gly Met Ser Leu Thr Gin Gin 

tec tac ttc atg ctg gcc\acc atg gtg ate gcg gtg ccg acc ggc att 10 

ser Tyr Phe Met Leu Ala Vhr Met Val He Ala Val Pro Thr Gly He 

^ 345 350 

aag ate ttc teg tgg ate aeg atg tgg ggc ggc teg gtt gag ttc 11 

Lys lie Phe Ser Trp He Ala\ Thr Met Trp Gly Gly Ser Val Glu Phe 
355 \360 365 

aaa teg ccg atg etc tgg gee ktt ggc ttt atg ttc ctg ttc aec gtg li 

Lys ser Pro Met Leu Trp Ala Le Gly Phe Met Phe Leu Phe Thr Val 

375 \ 380 

ggt ggt gtg acc ggt ate gtg c^g gcc caa gcg ggt ctg gao cgt gca 12 

Gly Gly val Thr Gly lie Val Li Ala Gin Ala Gly Leu Asp Arg Ala 

tat cac gac acc tat tac gtg gti gcg cac ttc cat tat gtg atg "g 12 

Tyr His Asp Thr Tyr Tyr Val Vail Ala His Phe His Tyr Val Met Ser 

' 410 

ctg ggt gcg ate ttt gcg ate ttc Uc ggt ate tac ttt tac atg ccg 12 

Leu Gly Ala lie Phe Ala He Phe ila Gly He Tyr Phe Tyr Met Pro 

^5 430 
aag ttc teg ggc ege get ttc ccg gia tgg get gca aag ctg cac ttc 13 

Lys Phe ser Gly Arg Ala Phe Pro Gli Trp Ala Ala Lys Leu His Phe 

440 \ 445 

tgg aec ttc ttc ate ggt gcg aae gtc \aeg ttc ttc ceg cag cac ttc 13 

Trp Thr Phe Phe He Gly Ala Asn Val L Phe Phe Pro Gin His Phe 
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450 



455 



460 



ctg gga cgt cagW atg ccg cgc cgt tac ate gac tat ccc gaa gcc 14 

Leu Gly Arg Gin dly Met Pro Arg Arg Tyr He Asp Tyr Pro Glu Ala 

^ 470 475 

ttc gcg ctg tgg aaA aaa gtc teg tec tat ggt gcg ttc ctg gee ttc 14 

8 8 

Phe Ala Leu Trp Asn Ws Val Ser Ser Tyr Gly Ala Phe Leu Ala Phe 

485 \ 490 495 

gcc teg ttc ctg ttc tVc ate gtg ate ttt gtc tat aeg ctg gtt get 15 

3 6 

Ala Ser Phe Leu Phe Ph^ He Val He Phe Val Tyr Thr Leu Val Ala 
500 \ 505 510 

gge cgc cgc gag ace cgt^ccg aac ccg tgg gge gaa ttc gcc gat aeg 15 

Gly Arg Arg Glu Thr Arg Wo Asn Pro Trp Gly Glu Phe Ala Asp Thr 
515 \ 520 525 

ctg gaa tgg aeg ctg eca t^a ccg ect ccg gcc cac aeg ttc gaa aeg 16 

Leu Glu Trp Thr Leu Pro Set Pro Pro Pro Ala His Thr Phe Glu Thr 
530 53^ 54Q 



ctg ecc aag cgc teg gac tgd gac aag cat ccc teg cac taa 
74 * 

Leu Pro Lys Arg Ser Asp Trp Usp Lys His Pro Ser His 
545 550 \ 555 



16 



<210> 2 
<211> 557 
<212> PRT 

<213> Glueonobacter oxydans 
<400> 2 



Met Ala Asp Ala Ala He His Gly kis Asp His His Glu Lys Gin Gly 



10 



15 
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Phe Phe Thr Arg Trp Phe Met Ser Thr 
2? 25 
Leu Tyr Leu Va]\ Ala Ala Gly Val Val 

35 \ 40 
Thr Val Tyr Met Wg Leu Glu Leu Met 

50 \ 55 

Cys Leu Glu Gly Ala Arg Leu He Ala 

65 \ 70 

Ala Asn Gly His Le^j Trp Asn Val Met 

8 

Met Met Phe Phe Val \ Gly He Pro Ala 
100 \ 105 
Tyr Leu Met Pro Leu Gin He Gly Ala 

115 \ 120 

Met Asn Asn Leu Ser Phe Trp Leu Phe 

130 \ 135 

Val Ala Ser Leu Phe AlW Pro Gly Gly 
145 15 
Val Gly Trp Val Leu Tyr\ Pro Pro Leu 

165 

Ser Met Asp Leu Ala He ^^he Ala Val 
180 \ 185 

He Met Gly Ala He Asn Met He Thr 

195 \ 200 

Pro Gly Met Thr Leu His L^s Val Pro 

210 21 
He Thr Ala Trp Leu He Le\\ Leu Ala 
225 230 
He Thr Met Leu Leu Thr Asp \Arg Asn 

245 

Pro Ala Gly Gly Gly Asp Pro ile Leu 
260 A 265 

Phe Gly His Pro Glu Val Tyr l\e lie 

275 2 
lie Ser His Val Val Ser Thr Ph^ Ser 

290 295 
Leu Pro Met Val Tyr Ala Met Val\Ala 
305 310 
Val Trp Ala His His Met Tyr Thr ^al 

325 

Ser Tyr Phe Met Leu Ala Thr Met vkl 
340 345 
Lys lie Phe Ser Trp lie Ala Thr Me 



Asn His Lys Asp 
Gly Phe 
Asp Pro 



Asp Ala 
75 

Val Thr 
90 

Leu Phe 

Pro Asp 

Ile Ala 

Asp Gly 
155 
Ser Thr 
170 

His Leu 

Thr Phe 

Leu Phe 

Leu Pro 
235 
Phe Gly 
250 

Tyr Gin 

lie Leu 

Lys Lys 

lie Gly 
315 
Gly Met 
330 

lie Ala 



lie Ser 
45 

Gly Val 
60 

Ser Gin 



Tyr His 

Gly Gly 

Met Ala 
125 
Gly Thr 
140 

Gin Leu 

Arg Glu 

Ser Gly 

Leu Asn 
205 
Ser Trp 
220 

Val Leu 

Thr Thr 

His lie 

Pro Gly 
285 
Pro Val 
300 

Val Leu 



Ser Leu 
Val Pro 
Trp Gly Gly Ser 



lie Gly Leu 
30 

Val Leu Phe 

Gin Tyr Met 

Thr Cys Thr 
80 

Gly lie Leu 
95 

Phe Gly Asn 
110 

Phe Pro Arg 

Ala Met Gly 

Gly Ser Gly 
160 

Ala Gly Tyr 
175 

Ala Ser Ser 
190 

Met Arg Ala 

Ser lie Phe 

Ala Gly Ala 
240 

Phe Phe Asn 

255 
Leu Trp Phe 
270 

Phe Gly lie 

Phe Gly Tyr 

Gly Phe Val 
320 

Thr Gin Gin 

335 
Thr Gly lie 
350 

Val Glu Phe 
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355 

Pro Me^ 



Lys Ser 
370 

Gly Gly Val Th 
385 

Tyr His Asp Thr Vyr 



Leu Gly 

Lys Phe 

Trp Thr 
450 
Leu Gly 
465 

Phe Ala 



Ala He 
420 
Ser Gly 
435 

Phe Phe 
Arg Gin 
Leu Trp 



360 

Leu Trp Ala Phe 
375 

Gly He Val Leu 
390 

Tyr Val Val 

5 

Phe Ala He Phe 



# 



365 

Gly Phe Met Phe Leu Phe 
380 

Gly Leu Asp 



Ala Ser 

Gly Arg 

Leu Glu 
530 
Leu Pro 
545 



Phe Leu 
500 
Arg Glu 
515 

Trp Thr 
Lys Arg 



Arg\Ala Phe Pro 
440 

He ^ly Ala Asn 
455 

Gly Mkt Pro Arg 
4 

Asn Ly^ Val Ser 
485 

Phe Phe\lle Val 

Thr Arg Jjro Asn 
520 

Leu Pro S^r Pro 
53^ 

Ser Asp Tr^ Asp 
550 



Ala Gin Ala 
395 

Ala His Phe 

410 
Ala Gly He 
425 

Glu Trp Ala 
Val Thr Phe 



His Tyr Val 

Tyr Phe Tyr 
430 

Ala Lys Leu 

445 
Phe Pro Gin 
460 

Asp Tyr Pro 



Arg Tyr He 
475 

Ser Tyr Gly Ala Phe Leu 

490 
He Phe Val 
505 

Pro Trp Gly 



Pro Pro Ala 

Lys His Pro 
555 



Tyr Thr Leu 
510 

Glu Phe Ala 

525 
His Thr Phe 
540 

Ser His 



Thr Val 

Arg Ala 
400 
Met Ser 
415 

Met Pro 

His Phe 

His Phe 

Glu Ala 
480 
Ala Phe 
495 

Val Ala 
Asp Thr 
Glu Thr 



<210> 3 
<211> 132 
<212> DNA 

<213> Gluconobacter oxydans 

<220> 

<221> CDS 

<222> (1) . . (132) 

<400> 3 



ccg ctg gaa ate gtc tgg acg att gttUg gtt gtg att ctg gtc ttc 4 
Pro Leu Clu He Val Trp Thr U. Val Val Val n. Leu Val Phe 

15 



\0 
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ate ggt gcg tt\ teg ctg ccg qtq eta 

6 1 a y gcg ctg ttc aaa cag caa gag ttc ccc 9 

He Gly Ala Phe\ser Leu Pro Val Tm, Pho t 

20 \ ^^"^ ^^"^ Glu Phe Pro 

30 

gag ggt gac ate gj. ate aac gtc gag ggt cgt age ,3 
Glu Gly Asp lie Val\ lie Aan Val Glu Gly Arg Ser 



<210> 4 
<211> 44 
<212> PRT 

<213> Gluconobacter oxj^dans 
<400> 4 



Pro .eu Olu lie Val Trp U He Val P.o Val Val He .eu Val Phe 
ne Oly Ala Phe Ser Leu val .eu Z oln Cl„ Glu Al P.o 
Glu Gly Asp He val He AsA val Glu Gly Arg Ser 



<210> 5 
<211> 114 
<212> DNA 

<213> Gluconobacter oxydans 

<220> 

<221> CDS 

<222> (1) . . (114) 

<400> 5 



ate gte eac gge gae ege aag aaa aeeUg att gge eta geg att gee 4 
He val His Gly Asp Arg Lys .ys Thr aVs He Gly Leu Ala He Ala 
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10 



15 



ate ggc ctt ggc\ tgg ate ttt acc ctg tgc caa gcc tat gaa tat tat 9 

He Gly Leu Gly Wp He Phe Thr Leu Cys Gin Ala Tyr Glu Tyr Tyr 
20 \ 25 30 



gaa ate gtc cat ac\: gaa 
4 

Glu He Val His Thr\ Glu 
35 



11 



<210> 6 
<211> 38 
<212> PRT 

<213> Gluconobacter ox^ans 
<400> 6 



He Val His Gly Asp Arg iXs Lys Thr Ala He Gly Leu Ala He Ala 

He Gly Leu Gly Trp He Phi Thr Leu Cys Gin Ala Tyr Glu Tyr Tyr 

\ 25 30 

Glu He Val His Thr Glu 
35 



<210> 7 
<211> 87 
<212> DNA 

<213> Gluconobacter oxydans 

<220> 
<221> CDS 
<222> (1) . . (87) 

<400> 7 



gat teg ate ttc ctg ctg gtc tgc ctg\atc cgc ate ctg cge ggt gcg 4 
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Asp Ser lie Phi Leu Leu Val Cys Leu He Arg He Leu Arg Gly Al. 

5 10 



15 



atg teg gca aaa\cag cac gtc ggt ttc gag atg gcc gca 

Met Ser Ala Lys kn His Val Gly Phe Glu Met Ala Ala 
20 \ 25 



<210> 8 
<211> 29 
<212> PRT 

<213> Gluconobacter \oxydans 
<400> 8 



ASP ser He Phe Leu Leb Val Cys Leu He Arg He Leu Arg Gly Ala 

Met Ser Ala Lys Gin Hil Val Gly Phe G^u Met Ala Ala 
20 \ 25 



15 



<210> 9 
<211> 6 
<212> PRT 

<213> Rhodobacter sphaeroi<\es 
<400> 9 



Trp Phe Phe Gly His Pro 
1 5 



c210> 10 
;211> 6 
:212> PRT 

:213> Rhodobacter sphaeroides 
:400> 10 
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Val Trp Ala His His Met 



<210> 11 
<211> 16 
<212> PRT 

<213> Gluconobacter \5xydans 
<220> 

<221> PEPTIDE 
<222> (1) . . (16) 

<400> 11 



Lys ASP He Gly Leu Leu tW Leu Val Ala Ala Gly Val Val Gly Phe 

<210> 12 
<211> 168 
<212> DNA 

<213> Gluconobacter oxydans 

<220> 
<221> CDS 
<222> (1) . . (168) 

<400> 12 



tgg ttt ttt gga cac ccg gaa qta t\ac atr ;:,i-n ^i-^ ^ 

g a a « yug cac ate ate att ctg ccc ggc ttt 4 

Trp Phe Phe Gly His Pro Glu Val tX tt 

_^ y rro ^lu val Tyt He He He Leu Pro Gly Phe 

5 ^ 10 15 

ggc ate ate age cat gte gta tea arrVhr^ 

g a ytg ucg ace \tte teg aaa aag eeg gte ttc 9 

Gly He He Ser His Val Val <^(^-r Th>- Av,^ o 

vax vai ser Thr E%e Ser Lys Lys Pro Val Phe 

\ 30 

ggt tac ctg eg atg gte tat gca atg tt\ gca ate ggt gtt ctg ggc 14 
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oly ... 

45 



ttt gtc gtg tgg 
8 

Phe Val Val Trp 
50 



leg cac cat atg 

Al^ His His Met 
55 



16 



<210> 13 
<211> 56 
<212> PRT 

<213> Gluconobacter o:^ydans 
<400> 13 



Trp Phe Phe Gly His ProWu Val Tyr He He Hp t o 

1 5 \ ^■'■^ P^o Gly Phe 

Gly He He Ser His Val Ll Ser Thr Phe Ser Lv. r . 

20 \ 'J Pro Val Phe 

Gly Tyr Leu Pro Met Val tL ai ^. ! 30 

Val Ti^r Ala Met Leu Ala He Gly Val Leu Gly 

Phe Val Val Trp Ala His Hi^ Met 

^° 5; 



<210> 14 
<211> 20 
<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> PEPTIDE 
<222> (1) . . (20) 

<400> 14 



Lys Ala Ser Gin Phe Thr His Asn rh\ d . 

^ ^ HIS Asn Thr\ Pro Leu Glu He Val Trp Thr 

He Val Pro Val \ """^ 15 
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<210> 15 
<211> 6 
<212> PRT 

<213> Gluconobac)|:er oxydans 
<400> 15 



Gin Phe Thr His AsA Thr 



<210> 16 
<211> 7 
<212> PRT 

<213> Rhodobacter sphaVroides 
<400> 16 



Trp Tyr Trp Gly Tyr Glu Wr 



<210> 17 
<211> 6 
<212> PRT 

<213> Rhodobacter sphaeroide^ 
<400> 17 



Thr Trp Ala His His Ala 
1 5 



<210> 18 
<211> 7 
<212> PRT 
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' 1 * 

<213> RhodolAacter sphaeroides 
400> 18 \ 

Trp Tyr Trp His Phe Val Asp 

I 
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